1 AD and other dementias usually present with two syndromes, a cognitive syndrome and a behavioral syndrome, 2 which overlap (in most patients) during the course of the disease.
patients with and without psychosis and nondemented psychotic patients. Fortunately, in recent years, a number of investigators have reported neuropathological findings that clearly differentiate the psychotic AD population from both schizophrenic and nonpsychotic AD patients. Specifically, AD patients with psychosis have increased neurodegenerative changes in the cerebral cortex, increased subcortical norepinephrine, reduced cortical and subcortical serotonin, and abnormal levels of paired helical filaments (PHF)-tau protein in entorhinal and temporal cortices. 15 
Circadian rhythm (sleep-wake) disturbance
It has been suggested that degeneration of the hypothalamic suprachiasmatic nucleus (SCN), the "biological clock" of the brain that imposes 24-hour rhythms in physiology and behavior, plays a key role in disturbed sleep-wake patterns. 16 Degeneration of suprachiasmatic vasopressin cells has been demonstrated in postmortem studies on brain tissue of AD patients. 17 
Depression
Major depression in dementia of the Alzheimer's type (DAT) patients has been associated with increased degeneration of brainstem aminergic nuclei, particularly the locus ceruleus, and relative preservation of the cholinergic nucleus basalis of Meynert. Associated increases in the number of senile plaques or neurofibrillary tangles in the neocortex or allocortex have not been found. 18 In addition, modest decreases in serotonin and 5-hydroxyindoleacetic acid (5-HIAA) levels have been found in AD patients.
Anxiety, agitation, and other BPSD syndromes
To the best of our knowledge, no specific relationship has been established between anxiety, agitation, and other BPSD syndromes and specific neuropathological findings in AD or other dementias. AD and other dementias, however, affect large areas of brain tissue and cause deficits in a broad range of neurochemical systems including gamma-aminobutyric acid (GABA), dopamine, substance P, and others. 19 It is possible that future research will reveal relationships between those deficits and specific BPSD syndromes.
Psychological and environmental factors
To date, no clear relationships between most BPSD syndromes and specific psychological and environmental factors have been established. 20 However, Cohen-Mansfield et al 8 have studied relationships between patient needs, the environment, and agitation. Although a complete review of the literature is beyond the scope of this article a number of issues clearly emerge. The presence of unmet medical needs is an important contributor to all BPSD syndromes. For example, in an extensive nursing home study, Cohen-Mansfield and collaborators found that a large number of patients with verbal aggression had undiagnosed hip fractures. 9 Furthermore, an evaluation of the correlation between behaviors such as verbal aggression and environmental factors shows that the quality of the patient's social environment is inversely proportional to the presence of verbal aggression. This suggests that an improvement in social interactions can have a therapeutic effect on verbal aggression. Indeed, a study by the same group of researchers shows intervention based on increasing social interaction to be better than a control intervention in the treatment of verbal aggression. 8 Based on the aforementioned example, we believe that behavioral and environmental interventions should play a key role in the management of BPSD, thereby challenging clinicians and researchers to develop new and creative interventions. 21 
Conclusion
Although the etiology of BPSD remains unknown, available evidence suggests that a combination of behaviorspecific biological and environmental factors may be partially responsible for the onset of BPSD.
Diagnosis
The diagnosis of BPSD is based on direct clinical history, direct observation, psychiatric and physical examinations, and reports by care providers. In addition, laboratory tests are used to evaluate the presence of medical conditions that can trigger or exacerbate the clinical presentation of BPSD. The clinical characteristics of BPSD are syndrome-specific. The following is a brief description of some of the most commonly observed syndromes.
Psychosis
The symptoms of psychosis are defined by the presence of hallucinations and delusions lasting for one or more months. The onset of psychotic symptoms must occur after the onset of the dementia in order to fit this diagnosis. The main differential diagnosis is with late-onset schizophrenia; however, symptom presentation of BPSD psychosis is substantially different from schizophrenia. Symptoms such as misidentification of caregivers and visual hallucinations are common in BPSD psychosis and are rare in patients with schizophrenia. In contrast, patients with schizophrenia usually present Schneiderian first-rank symptoms, bizarre complex delusions, and active suicidal ideation. These symptoms are rarely observed in BPSD psychosis. Disease progression is also reported to be substantially different in BPSD psychosis. Psychosis in schizophrenia rarely shows remission, and the need for antipsychotic treatment is prolonged; psychosis in BPSD has a shorter duration and therefore requires shorter periods of treatment.
Circadian rhythm (sleep-wake) disturbance in dementia
Circadian rhythm disturbances among BPSD patients, termed sleep-wake rhythm disturbances for the purposed of this paper, make caregiving extremely difficult and are among the most important reasons for institutionalization. The prevalence of sleep abnormalities in demented populations may range from 20%-40%. 22, 23 Circadian rhythms are important regulators of sleep in humans. Sleep disturbances in patients with BPSD have been strongly associated with other BPSD symptoms such as wandering, daytime agitation, and the commonly described syndrome of increased agitation in the late afternoon known as "sundowning." 24 Sleepwake cycles among patients with BPSD have been shown to degenerate and be replaced by arrhythmic polyphasic patterns of sleep. 25 Additionally, nocturnal sleep has been shown to be fragmented and associated with a tenfold increase in daytime sleep. 26 The main differential diagnosis is with other sleep disturbances such as sleep apnea. Furthermore, the presence of BPSD sleep disturbances can coexist with other sleep problems, adding additional challenge to an already complicated diagnosis.
Depression
To our knowledge, no specific definition for BPSD depression is available. It is therefore recommended that the clinician use available definitions of depression such as those used in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV) published by the American Psychiatric Association. In addition, however, we recommend that some of the diagnostic considerations described herein be followed. Depressive symptoms in demented patients often fluctuate and are particularly difficult to identify in patients with advanced dementia because of language impairment. Behavioral manifestations of depression (psychomotor slowing, emotional lability, crying spells, insomnia, weight loss, alexithymia, and nihilism) can occur in demented patients without depression. 27 Depressed patients with BPSD exhibit more self-pity, rejection sensitivity, anhedonia, and fewer neurovegetative signs than depressed older patients without dementia. 28 Researchbased depression rating scales for demented patients have been developed to help discriminate between depressed and nondepressed demented patients, 29, 30 and, while useful in research settings, widespread clinical application has yet to be adopted. The natural history of major depressive disorder in BPSD patients is somewhat unclear. Most evidence suggests that major depression tends to emerge during the mild-to-moderate stage of cognitive impairment. Some studies suggest that the emergence of major depression in AD is associated with an increased mortality rate, but no acceleration of cognitive decline. 31 
Anxiety, agitation, and other BPSD syndromes
The presence of symptoms of anxiety in demented patients has high-phase validity among clinicians. Indeed, all currently available scales for BPSD include an anxiety item. The Behavioral Pathology in Alzheimer's Disease Rating Scale (BEHAVE-AD), for example, includes four anxiety-related items: anxiety regarding upcoming events, other anxieties, fear of being alone, and other phobias. Although the Cohen-Mansfield Agitation Inventory (CMAI) does not specifically address anxiety symptoms, it presents two categories that describe symptoms of anxiety. The categories are nonaggressive physical behavior and nonaggressive verbal behavior. The symptoms are pacing and aimless wan-dering, constant request for attention, repetitive questions, trying to get to different places, complaining, and general restlessness. Finally, anxiety is one of the ten items evaluated for frequency and severity in the Neuropsychiatric Inventory (NPI). It is, however, surprising that, despite leading investigators' acknowledgment of the presence of anxiety symptoms in dementia, no widely accepted qualitative definition is available for generalized anxiety disorder (GAD), the most common anxiety disorder in dementia. In the absence of other options, it is of interest to observe that Chemerinski and associates, using DSM-III-R GAD criteria managed to identify a distinct group of demented anxious patients. 32 To date, there is no universally accepted definition of agitation in BPSD. In the absence of such a definition, we propose using the clinical approach advocated by Cohen-Mansfield and collaborators. They view agitation as a group of inappropriate verbal and motor behaviors that are unrelated to the presence of unmet needs or confusion per se. 
Pharmacological treatment
As in previous sections the treatment of BPSD will be reviewed syndrome by syndrome. Because to our knowledge no specific syndromal approach is available for behavioral treatments, those will be jointly reviewed.
Psychosis and aggression
In 1998, little information was available on the treatment of psychosis and aggression in AD. An attempt to bridge this gap in knowledge was made using an expert consensus approach (A Special Report April 1998). 33 The resulting report, which included survey results from approximately 80 experts, concluded that risperidone was the first-line treatment for psychosis in AD, followed by conventional antipsychotics. Extrapyramidal symptom (EPS) reactions and the long-term risk of tardive dyskinesia (TD) are potential concerns with conventional antipsychotics, especially at higher doses. Indeed, the rate of extrapyramidal side effects is reported to be as high as 20% in this population. 34 Further, the annual incidence of TD with conventional antipsychotic therapy is reported to be 25% in this population. 35 If patients are unresponsive to first-line therapy, the report recommended switching to another atypical antipsychotic, high-potency neuroleptic, or adding divalproex or trazodone. With regard to aggression, there was no majority agreement on first-line treatment; however, valproex was cited as the most popular of the treatment options. Divalproex was also suggested to be useful as an adjunct to antipsychotics in psychotic patients who continue to be severely aggressive (Expert Consensus Guideline Series, 1998). 33 It is important to note this report was based on a survey completed in the two previous years, at which time the use of donepezil was limited (donepezil was launched in 1996). The major weakness in this information is in its source. Recommendations were based on a survey of experts rather than scientifically collected data.
In recent years, scientifically collected data from large multicenter trials began to emerge for the treatment of BPSD, especially psychosis. The first multicenter, randomized, double-blind, placebo-controlled trial of BPSD psychosis was recently published. 36 The study evaluated the effects of risperidone versus placebo in 612 demented patients. The study revealed risperidone to be significantly better than placebo in improving symptoms of psychosis and aggressive behavior when used in 1-mg and 2-mg doses. 36 A similar randomized trial 37 of risperidone, placebo, and haloperidol for BPSD demonstrated conventional neuroleptics to be modestly efficacious for treating aggression in demented patients, while risperidone was associated with a greater reduction in both the severity and frequency of aggression than was either placebo or haloperidol. The antipsychotic drug olanzapine was also recently utilized in a randomized, double-blind, placebocontrolled study with AD.This study included 206 patients. This study found olanzapine 5 mg and 10 mg to be superior to placebo in the treatment of both psychosis and aggression in BPSD patients. 38 Until recently, cholinesterase inhibitors were untested in treating BPSD symptoms such as agitation, delusions, and hallucinations. In a previous study, it was observed that patients given tacrine at 120 mg a day or higher were less likely to have entered a nursing home than patients on lower doses. 39 It was hypothesized that this decline was in part due to a decrease in the onset of noncognitive symptoms in those patients. Furthermore, in a study evaluating the effectiveness of physostigmine slow release (SR), Thal et al 40 reported a decrease in the onset of psychosis and aggression as well as other psy-chiatric pathology in the physostigmine SR-treated groups. In addition, recent data on the cholinesterase inhibitor donepezil indicate that this compound can also improve behavioral symptoms commonly associated with psychosis in AD, such as hallucination, apathy, and aberrant motor behavior. 41 Furthermore, another large multicenter trial using donepezil for AD treatment of nursing home (NH) populations revealed a statistically significant (P<0.05) difference (in favor of donepezil) in the individual agitation/aggression response of the NPI/NH assessment tool. 41 Similar findings with rivastigmine and galantamine (both cholinesterase inhibitors) have recently been revealed. 42 The common limitation of all these studies is that 65% or fewer of the patients were considered responders either for psychosis or aggression at doses with a benign side-effect profile. 36, 43 Recently, researchers have speculated on the possible benefits of combining more than one treatment approach, 37 and future research will probably guide us on the use of these types of treatments.
Circadian rhythm (sleep-wake) disturbance in BPSD
Standard pharmacological treatment with benzodiazepine and antipsychotic medications has limited or even adverse effects in demented elderly people, including excessive sedation, confusion, impaired cognition, and personality changes. 44 Nonpharmacological treatments such as bright light therapy have been studied with varying results.
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Anxiety, agitation, and other BPSD syndromes
Only one report of a multicenter pharmacological clinical trial specifically addressing the response of anxiety symptoms in AD patients to treatment is available. The study presented by Street and associates (1999) , reports on the response of anxiety symptoms in AD to olanzapine. In this study of 206 subjects treated in double-blind fashion with either placebo or olanzapine 5 mg, 10 mg, or 15 mg, the authors report a statistically significant reduction in the anxiety symptoms of the NPI in demented patients treated in the 5-mg group. Furthermore, a statistically significant symptom reduction over placebo was observed using the anxiety/depression items of the Brief Psychiatric Rating Scale (BPRS) (somatic concerns, anxiety, guilt feelings, and depressive mood) in the 5-mg and 10-mg olanzapine treatment groups.
It is of interest to observe the response of anxiety symptoms in another study evaluating treatment response of demented patients with BPSD. 36 In this study, the investigators evaluated 612 demented patients presenting with psychosis, aggression, and a variety of other symptoms of BPSD. Patients were treated with risperidone 0.5 mg, 1 mg, 2 mg, or placebo. Although patients did not show response in the anxiety items of the BEHAVE-AD, they did show statistically significant improvement over placebo in the 1-mg and 2-mg patient groups on both anxiety-related items (see above) in the CMAI. Finally, Gottfries and associates (1992) evaluated the response to citalopram given at doses of 10 to 30 mg a day in 98 patients suffering from dementia and depression (see reference 18). They reported statistically significant differences with placebo in the anxiety items in demented patients as measured by the anxiety items of the Gottfries-Brane-Steen global dementia rating Scale (GBS).These changes are reported to occur at 4 weeks. To date, no report has addressed the issue of agitation in demented patients per se, although all previously reported studies find improvement in agitation as measured by the different rating scales. One recent report suggests that mood stabilizers can be of value in the management of agitation per se in the dementia population. The following is a brief review of the available literature on this subject. Carbamazepine has been considered as a possible treatment for agitation in demented patients based on reports that it reduces impulsive behavior in other disorders. 49 Following initial reports, there have been four case reports 44,50-52 three open-label studies, [53] [54] [55] and two double-blind, placebo-controlled, crossover studies, 56, 57 all of which reported moderate improvement in a wide range of agitated behaviors. One of the most recent studies was conducted by Tariot and colleagues. 57 Using a nonrandomized, placebo-controlled, crossover design in 25 agitated patients, carbamazepine and placebo were administered during two 5-week periods, separated by a 2-week washout period. The carbamazepine dose was determined by a nonblinded physician (modal dose was 300 mg/day). This study included 25 subjects, and outcome measures showed significant decrease in overall agitation as determined by the BPRS (P=0.03) as well as in measures of global improvement (P=0.001). The authors concluded that carbamazepine could be a useful tool for the treatment of agitation in this patient population.
Valproic acid could also be useful in these patients, as described in the literature, 58, 59 although large-scale double-blind studies are lacking. Side effects from mood stabilizers, such as sedation, confusion, and ataxia, should be clinically monitored. Routine laboratory tests should be performed during treatment with carbamazepine (eg, blood cell count for bone marrow suppression, electrolytes for hyponatremia, drug levels for toxicity) and valproic acid (eg, liver function tests for hepatotoxicity, drug levels for toxicity) in demented patients with agitation. The use of lithium carbonate in the elderly is limited due to the risks of inducing delirium, 60 particularly in the medically compromised patient. Schneider et al 61 found that lithium carbonate was effective only in one in six patients with AD and aggressive behavior. The literature suggests 62, 63 that lithium can be considered in cases where aggressive behavior is related to mood instability.
Nonpharmacological interventions
Historically, older adults have not been considered good candidates for nonpharmacological, psychotherapeutic interventions. 64 However, an increasing number of researchers have studied the psychosocial issues confronting aging adults, and their response to individual and group therapies. 65 Literature reviews relating to specific psychotherapeutic interventions with elderly patients are available and include the behavioral assessment and treatment of anxiety, reduction in insomnia, behavioral management of dementia, the use of reminiscence therapy, and group family caregiver interventions. [66] [67] [68] [69] A detailed literature review of BPSD patients demonstrated that most studies are of a pharmacological type and that there are few systematic studies of behavioral or environmental interventions. 70, 71 The existing studies rarely specify a syndrome. These studies often relate to specific behaviors, such as wandering, or to treatments recommended for a given stage of dementia. For this reason, in this section we will depart from the previously used syndromal model and review nonpharmacological interventions as a group. Nonpharmacological interventions should be considered the foundation of treating behavioral symptoms in persons with BPSD. Because the progression and impact of BPSD vary from person to person, it is critical that interventions be explored, designed, implemented, and assessed on an individual basis. It is important also to consider that a number of interventions can be utilized with one individual and that many of the interventions are beneficial to family and professional caregivers, as well as the person with BPSD (for example, music therapy, relaxation techniques, etc). It should be noted that these interventions may also be very beneficial to persons who have dementia and do not exhibit BPSD symptoms. In discussing nonpharmacological approaches, particular emphasis will be placed on family support and education, behavioral interventions, environmental considerations, special care units, and professional caregiver stress.
Family support and education
Family caregivers of persons with dementia have been the focus of extensive research. Studies have consistently demonstrated that caregiving is stressful and can result in increased psychological and physical distress. 72, 73 Family caregivers often prefer avoiding or delaying the placement of elderly members in a long-term care facility, and spouses of caregivers are even more reluctant to do so than other relatives. 74 Literature reviews by Zarit and Teri have summarized the research on various psychoeducational, psychotherapeutic, and self-help interventions that have been used with persons caring for an older adult. 75 There is evidence that brief individual or group treatment with professional therapists can lead to reductions in self-reports of caregiver distress. Greene and Monahan recruited family caregivers living in the community whose levels of stress placed their elderly care recipient at risk for being institutionalized. 76 Significant reductions in caregiver anxiety, depression, and burden were observed following 8 weeks of group counseling that contained educational and relaxation components. Another family caregiver study demonstrated that nursing home placement could be delayed significantly when a long-term family intervention program was utilized. 77 However, a number of caregiver studies have not collected follow-up data, and, when this information is available, there are inconsistent findings, especially in terms of maintaining improvement in psychological functioning over a period of time. Support groups for caregivers of persons with dementia are available throughout the world.Again, while there are many anecdotal observations on the benefits caregivers receive from sharing experiences and information with their peers, there has been little empirical research to date.
Respite care falls into this same category of family interventions that have not been thoroughly examined and researched. For some time, professionals working with families have observed the benefit that respite care provides. Respite care enables a family member to have "time-off" from their caregiving responsibilities and comes in a variety of forms. Assistance with personal care by a home health aide, a volunteer sitter, or the opportunity to take a care recipient to an adult day program are examples of respite care. Unfortunately, there have been few empirical studies or outcome measure initiatives developed to research the efficacy of respite care services.
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Behavioral interventions
The appropriate utilization of interventions in individuals with BPSD depends on a number of variables, including where the person is in the progression of the disease. For example, in the early stage, common symptoms include depression, anxiety, and loss of self-esteem. Recommended treatment could be psychotherapy, participation in an early-stage dementia support group, and reality orientation. In middle-stage dementia, behavioral problems often occur and the family begins to seek assistance through services such as home care and adult day care. Psychotherapy is usually not an effective intervention in an individual with dementia at this stage because it is dependent on memory retention and insight. Instead, validation therapy may provide an appropriate approach to middle stage when the patient has BPSD. In the later stages of dementia, the person becomes extremely dependent, requiring a high level of assistance with toileting and personal hygiene. Therapeutic touch and the use of soothing music may provide the reassurance needed to avoid a catastrophic reaction. It is during this stage that most families look to long-term care facilities for providing appropriate care. There is a growing interest in the use of psychosocial interventions to help ease some of the adjustment problems associated with long-term residential care. Common interventions include reality orientation and validation therapy.
Psychotherapy
The vast majority of controlled, experimental outcome studies on psychotherapy with aging adults fall into one of two broad categories: (i) psychoeducational; or (ii) cognitive-behavior therapy (CBT). Psychoeducational therapies emphasize psychological theories and techniques. In contrast, CBT is an approach that combines the conceptual and applied work of various cognitive and behavioral learning models. CBT has been researched with geriatric outpatients and inpatients, medically stable and unstable older adults, and in group and individual intervention settings with aging adults.There is also a small but increasing amount of research literature suggesting that CBT is an effective treatment for depression in elderly patients. [78] [79] [80] [81] [82] These interventions emphasize cognitive training, sensory stimulation, and physical rehabilitation, rather than improvements in social functioning.
Reality orientation
Reality orientation (RO) was developed in the United States in the 1960s. It is a basic technique used to rehabilitate persons having some form of memory loss, confusion, and disorientation in time, place, and person. RO has two formats: 24-hour RO and classroom RO. Classroom RO is an intensive cognitive retraining program conducted for about 30 minutes each day; 24-hour RO involves active orientation information cueing by all staff at every opportunity. RO, however, is beneficial only as long as the resident has the capacity to retain current information. Persons in the middle to late stage of dementia will not benefit from RO, and in some instances can become frustrated and agitated when asked RO-type of questions.
Validation therapy
Validation therapy was developed by Naomi Feil in 1982. It is an individual and group intervention that focuses on the emotional content of what someone is saying versus the factual content. The therapist validates what someone is saying by acknowledging the emotion(s) being expressed by the person (also referred to as "subjective reality"). This type of therapy has been observed to work especially well with memory-impaired persons such as those with dementia.
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Reminiscence and life review
Up until the 1960s, reminiscing by older adults was not considered a healthy sign of aging. In 1961, however, Butler formulated the concept that reviewing one's life C l i n i c a l r e s e a r c h may be a positive form of placing experiences in proper perspective and working through unresolved conflicts. 84 Empirical trials have been conducted using reminiscence and life review to reduce depression and anxiety and to increase feelings of self-esteem and life satisfaction in the elderly. Although results have been promising, findings have been inconsistent. 85 A number of variables may contribute to these differing impact rates such as the frequency and duration of the intervention, patient age, the setting (ie, a private residence or a long-term care facility), what measures of change are being used to assess treatment outcomes, whether the format is for individual or group therapy, and the use of other external stimuli such as music. [86] [87] [88] [89] [90] [91] Reminiscence therapy has become a popular form of treatment in individuals with dementia because it depends more on personal experience than a factual recall of events. 92, 93 Also, reminiscence can help patients come to terms with their situation, especially in the early stages of the disease when long-term memory of distant events is relatively preserved compared to short-term memory or the ability to recall recent events. Reminiscence or life review focuses on something the patient can still do and helps to maintain a sense of identity. The evidence for the effectiveness of reminiscence in individuals with dementia is generally positive. One study of 27 nursing home residents with dementia indicated that the self-reported level of depression in reminiscence group participants was positively affected compared with participants in the supportive therapy and control groups. While there were no significant effects found for cognitive or behavioral functioning, the study results indicated the applicability of reminiscence therapy with persons with dementia.
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Therapeutic activities and creative arts therapies
Therapeutic activities and the creative arts therapies have been recognized as beneficial, especially in persons with dementia living in long-term care facilities. Therapeutic programming emphasizes a balance of group and individual activities that promote strengths, personal interests, and abilities, as well as accomplishments, and the opportunity for self-expression. Creative arts therapies include music, art, dance/movement, drama, and bibliotherapy (literature and poetry). A creative arts therapy is the controlled use of an art medium in the treatment, rehabilitation, education, and training of persons with physical, mental, and emotional disorders. For example, music has been recognized as a therapeutic tool with documented psychological and physiological effects for persons with dementia. 95 CohenMansfield et al reported reduced screaming in a study of nursing home residents where music was a part of the environment. 96 Knopman and Sawyer-DeMaris found that music is usually preferred and enjoyed by patients with dementia in contrast to background noise from a television. 97 (See section on Environment.) Music interventions can be used in conjunction with exercise, as well as reminiscence and RO. Because people naturally move rhythmically, tap their feet, and clap their hands "in time" to the music, this medium can be used to increase movement in patients with limited range of motion. However, in attempting to find the appropriate balance of stimuli for the persons with dementia, it is critical that the type of music and volume level be selected carefully.
Therapeutic touch
An ancient intervention that has recently gained popularity in the field of health care is the use of therapeutic touch. In a survey of nursing home management of disruptive behavior, 38% of staff listed touch as an intervention. 98 While few empirical data exist, a number of long-term care settings that offer professional massage therapy and whirlpool treatments indicate how beneficial this service has become. The use of touch with infants and autistic children has been documented; however, empirical studies of this intervention with the elderly are needed.
The environment
The term "environment" is used here in the most global sense to encompass everything from physical modifications to staff attitudes, approaches, and demeanor. This is commonly referred to as the therapeutic "milieu." A therapeutic milieu considers "problem behaviors" as meaningful expressions representing unmet needs and responds to these needs by using supportive interventions. A central element that can determine the effectiveness of a therapeutic milieu is the quality of all interactions that take place within the setting. This includes interpersonal interactions as well as individual actions and reactions to one's surroundings.
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The physical environment of any living situation has the potential to be used as a therapeutic tool. Gunderson formulated a model that provides a "blueprint" of the therapeutic processes in psychiatric milieus. 99 The model describes five elements that effect the therapeutic environment: safety, structure, support, involvement, and validation. The environment also can be a source of intense frustration and insecurity, especially for patients with AD. The environment plays a significant role as an individual's level of impairment increases. There is no "perfect environment" for dementia sufferers, but two key factors that are responsible for an effective environment are creativity and flexibility. There is a growing amount of literature on design elements for individuals with dementia. However, given the individuality of the disease and its progression, there exists little empirical research and few protocols on which design practices work best under what circumstances.
Behavioral environmental approaches
Individuals with AD can have symptoms that may include paranoia, depression, and severe agitated behaviors such as hitting, kicking, screaming, and self-injury. 100 These additional manifestations are often major risk factors for caregiver distress and nursing home placement. 101 An alternative approach to the treatment of individuals with dementia who have severely agitated behavior is the use of behavioral environmental techniques, implemented in conjunction with, or in place of, traditional pharmacological treatments. 102 A behavioral environmental approach involves careful assessment of the current living environment and the behavior of the patients with dementia. This involves analyzing the behavior of persons that he or she interacts with on a fairly regular basis, such as family members, paid caregivers, and friends. For example, a home environment with a high level of stimulation (ie, television, radio, lights, furniture, pets, etc) can cause increased agitation in a person with dementia. Additionally, an untrained caregiver could provoke a catastrophic reaction from the person with dementia by demanding a level of performance that is not possible due to the dementing process. A behavioral environmental approach would be to eliminate or decrease the amount of unnecessary stimulation, such as background noise, and provide caregiver training on the limitations of the disease, as well as specific approaches to maximize the care recipient's level of functioning.
Behavioral intensive care units
Intensive care units were developed in the late 1950s and early 1960s in response to the perceived need for an increased level of observation and recording of critically ill medical and surgical patients. 103 This model of care demonstrated that a person in an environment where variables are closely monitored, and prompt treatment is designed and implemented, had a significant improvement in survival rate and quality of life. 104 Behavioral intensive care units (BICUs) are designed on the model described above, and therefore assume that agitated behaviors, especially in persons with dementia, are not random acts. Instead, this behavior is determined by either undetected medical problems (such as asymptomatic urinary tract infections or pneumonia) or elements in the environment that trigger, sustain, or extinguish the observed behavior. The elements of triggering, sustaining, or extinguishing agitated behaviors vary from individual to individual as well as from behavior to behavior. 105 The BICU strategy calls for intensive behavioral mapping and treatment. The treatment consists of two steps: (i) design and implementation of therapeutic interventions; and (ii) modification of the environment to which the person will return, including caregiver training. The therapeutic interventions are designed to achieve two goals: (i) modify the stimuli that cause the agitated behavior (environmental, medical, and/or psychiatric), and (ii) if the stimuli causing the behavior cannot be extinguished, then the social and physical environment is modified in such a way that the targeted behavior can be accepted. BICU goals are achieved by placing the person with the agitated behavior(s) in a short-term unit where a thorough medical, psychiatric, and functional assessment is conducted. The agitated behavior(s) is specifically identified and evaluated. An individualized treatment plan is designed, implemented, and continually assessed. Discharge planning should begin at the time of admission and the return environment be assessed and modified as necessary. Family/caregiver education, training, and counseling should be provided. Follow-up visits to the home after discharge can be well suited to evaluating the effectiveness of the BICU interventions. 102 
C l i n i c a l r e s e a r c h
Restraint-free environments
As the 1990 Nursing Home Reform Act states: "The resident has the right to be free from any physical restraints imposed for the purpose of discipline or convenience and not required to treat the resident's medical symptoms." 106 The use of physical restraints in nursing homes has long been debated among staff, physicians, administrators, and advocates for the elderly. 107 Even before the Federal regulations were enacted in 1990, there was a grassroots movement exploring the use of such restraints. The Kendal Corporation, a nonprofit entity that manages several nursing homes, had successfully operated these facilities as restraint-free environments for many years. In 1991, Kendal initiated "Untie the Elderly," a project to increase awareness and educate others throughout the country on how to become a restraint-free facility. Traditionally, the rationale for using physical restraints includes the concern for safety risks such as falls, the need to prevent self-injury, legal liability issues, and trying to compensate for inadequate or untrained staff. However, there are no scientific data to suggest that restraints prevent falls. 108 Conversely, in facilities where restraint use has been decreased or eliminated, the incidence of injuries from falls has decreased. 109 Few people are aware of the adverse and even harmful effects of physical restraint. The physiological effects of simple immobility caused by restraints have been well characterized. 110, 111 Immobility causes decreased muscle mass, which results in weakness, loss of balance, and, along with bone demineralization, increases the risk of falls and fractures. Additionally, the metabolic rate slows, and circulatory responses can include decreased cardiac output, increased risk of blood clots, and orthostatic hypotension. Any of these conditions can create a decreased breathing volume, which can result in pneumonia, a leading cause of death in the elderly. Common side effects of immobility include constipation, increased skin breakdown and infections, and increased confusion. There have been no successful legal claims against longterm care facilities based solely on the failure to restrain a resident. 112 Additionally, it is believed that the movement of Federal regulations towards the least-restrictive environment possible will impact future liability claims. Finally, it is unrealistic to believe that it takes less time to supervise and protect a resident in restraint. Studies by Blakeslee et al have determined that residents in restraints actually take an estimated 4.58 hours per day of personal attention to comply with restraint standards of care, compared with 2.7 hours per day of personal attention needed when the restraints were removed. 109 The initial step to changing the use of restraints must involve all levels of staff, including physicians, administrators, and nonnursing staff. Written guidelines should clearly state the facility's policy and these should be shared with all staff, family members, volunteers, visitors, funding sources, and regulators. A second step involves education and replacing myths with accurate information. The final step is identifying alternative options for managing and accepting the resident's behavior. There is no one "right" answer, but staff should be encouraged to develop, implement, and assess innovative approaches. Alternatives to physical restraints often fit into one of four categories: medical treatment, environmental modifications, behavioral interventions, and rehabilitative measures.
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Special care units
The Office of Technology defines these as specially designed environments with skilled staff to provide ongoing care and programs addressing the special needs of patients with Alzheimer's disease. There has been a growing trend for nursing homes to offer specialized programming for residents with dementia. Termed "special care units" (SCUs), these programs vary enormously from specifically designed freestanding facilities with highly trained staff to institutions that simply have one wing that segregates residents with dementia from the physically frail. The first SCU opened in 1974 at the Philadelphia Geriatric Center. In 1992, at least 10% of all nursing homes indicated that their facility offered an SCU. Approximately 15% to 25% of these same facilities reported that they charged a higher rate for the SCU. In 1994, there were over 1500 SCUs in the US caring for about 50 000 residents. It is projected that these numbers will increase geometrically in the near future. 114 An SCU should exemplify the most current state-of-the art environment. This involves utilizing the nonpharmacological interventions previously described. However, a 1994 study conducted by the Alzheimer's Association and the University of Iowa produced some unsettling information. 115 The study involved the extensive interviewing of • The professional advocates reported little difference between SCUs and traditional nursing homes. While there were few serious problems, a majority of these professionals said that most of the SCUs were no better than other nursing homes in the very features that should distinguish "special care," ie, specialized activities, sufficiently trained staff, the absence of involuntary seclusion of residents, and the ability to manage challenging behaviors.
• One third of the families said they paid more for SCUs and one third said they did not know if they were paying more. This is problematic, especially if there is little or no difference in the care provided by these units.
• Nearly all family members reported satisfaction with staff attitudes and safety precautions and the majority would place their family member in the same SCU again.
• A majority of the professional advocates favored the creation of rules governing the operation and evaluation of SCUs.
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Individuals with dementia need additional consideration with regard to staffing, environmental considerations, level of stimuli, and safety. Traditionally, nursing homes were often unable to meet these special needs adequately, hence the development of SCUs. However, a number of issues surrounding SCUs need further exploration and resolution. Some professionals believe that the benefits from clustering persons with dementia in separate areas are outweighed by the stigma of segregation, the lack of higher functioning persons as role models, and the absence of established protocols for dementia care. Additionally, a number of these units lack specific admission and discharge criteria, thus reinforcing the belief held by some that SCUs are simply "repackaging" traditional nursing home care for AD families. The National Institute on Aging has been conducting a nationwide longitudinal study of SCUs for several years. However, preliminary data have been inconclusive regarding the efficacy and cost-effectiveness of these programs.
Professional caregiver stress
The psychological stress of caregiving has been well documented. A review by Schultz et al thoroughly evaluated the existing empirical literature that described the prolonged consequences of caregiving. 73 The adverse mental health consequences were frequent, particularly the development of depression, anxiety, and hostility or anger. There also exists a significant amount of research on stress or "burnout" in people in various helping professions, including nursing home staff and staff caring for persons with dementia. [116] [117] [118] [119] [120] [121] Stress is the combination of the body's physical, mental, and chemical responses to demands. Occupational stress has been defined as the psychological or physical discomfort associated with work that is characterized by heavy demands and limited control over working conditions. 112 Nursing home employees have been found to be at significant risk for high levels of occupational stress. Contributing factors include the physical and emotional demands of the work, the negative perception of longterm care is reinforced by low wages, and few options for career advancement and/or recognition. Consequences of this stress include the adverse mental health states previously mentioned as well a loss of self-esteem, loss of mastery or control over work situations, and increased absenteeism, lateness, utilization of sick leave and health benefits, and staff turnover. In addition, stressed caregivers may stereotype the elderly. 122 This can lead to diminished expectations about the nursing home resident, and the transference of this belief onto the resident. 123 Stressed caregiver behaviors also include childlike treatment of residents, indiscriminate restraint use, and physical and verbal abuse. 
Self-care interventions
Learning ways to reduce and handle chronic stress requires a change in lifestyle. Stress reduction techniques can range from very simple to highly specialized biobehavioral treatment. A holistic approach to reducing stress should include learning new coping skills, such as the ability to set limits, problem solving, and the practice of positive thinking. The overall goal should be a healthy lifestyle that combines self-care interventions as well as opportunities for education, support, and a responsive work environment. One popular stress-relieving technique is known as the relaxation response.This response produces a relaxed state with reduced breathing and heart rate. A relaxed state is accomplished by sitting quietly, closing one's eyes, while relaxing muscles progressively from the feet to the head C l i n i c a l r e s e a r c h and breathing deeply for 15 to 20 minutes. 124 Other similar interventions include imagery techniques such as visualization, guided imagery, active remembering, meditation, chanting, channeling, and listening to calming music. A healthy lifestyle includes a balanced diet, regular exercise, and adequate rest. A nutritionally sound diet should limit alcohol, caffeine, and sugar intake. Also to be avoided are skipped and hurried meals, as well as chronic dieting. Exercise has been found to be a stress reliever. Exercise releases endorphins into the blood stream, which naturally assist the body to relieve stress.
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Staff training and support
Personal and professional caregivers need to continually update and enhance their knowledge. Long-term care facilities should provide staff with ongoing education, training, and support. Moos and Schaefer found that occupational stress can be impacted by the level of social support staff perceived from their coworkers and supervisors. 126 A growing number of long-term care facilities offer support groups for employees. The purpose of these groups is to provide opportunities for expressing feelings, sharing information, and gaining new insight and understanding.Additionally, the utilization of resident-centered strategies with a multidisciplinary team approach can be effective in resolving stressful caregiving situations. Inclusion of the resident and the family, whenever possible, can further the establishment of realistic expectations and the opportunities to view the resident as a unique individual and not as a "behavior problem." 123 
Workplace environment
Productivity studies have traditionally recognized the effects of physical features such as lighting, noise, and workstation features on efficiency and accident rates. However, research on stress in the helping professions has primarily focused on relationships within the work group and between management and employees. The effect of the physical environment has only recently begun to be explored. One recent study looked at twelve AD adult day care centers and the impact of the workplace environment on staff. 127 The results of the study found that work stress can be managed in the AD care setting if the demands of working with a cognitively impaired population can be minimized and staff member, have some degree of control over their environment. Staff members identified four specific aspects of the workplace environment that impacted occupational stress: space and spatial arrangements, security and wandering features, bathrooms/personal care space, and staff space/ privacy. The following recommendations are based on the authors' own experience in providing AD care and confirmed in the findings from the study conducted by Lyman et al. 127 Space considerations should include the avoidance of congestion, especially in transitional areas such as halls, reception areas, and in front of rest rooms. Traffic flow can be hampered when it is unclear to participants how to get from one area to the next. Staff members may have to spend inordinate amounts of time simply moving patients from one area to the next. It is also important to have smaller rooms as well as group activity space. Extremely large open spaces such as "day rooms" can be overwhelming for the cognitively impaired, and are difficult to control in terms of noise level and privacy. An ever-present concern in providing care in AD is the safety of potential wanderers. In facilities where security systems are inadequate, much of the workday is dominated by the anxiety produced by the fear that residents may become lost or leave the facility unattended. When rest rooms are inconveniently located, it can require one-on-one staffing in order to adequately meet residents' personal needs. residents who might independently find and use the bathroom may become unnecessarily dependent when personal care facilities are poorly designed and located. Inadequate space is often problematic in facilities. This includes space for storage, personal belongings, and privacy. The work becomes stressful when there is no provision for a staff area with some degree of visual and acoustic privacy. As one staff member said, "A break really isn't a break when there is no place to get away for awhile." Also, it is difficult to properly support employees when there is no private space for supervisory discussions, and other work-related conversations that require confidentiality and privacy. Other environmental considerations should include outdoor space for staff and residents. Also, way-finding cues such as brightly colored bathroom doors, and defined wandering paths offer greater independence for confused persons and, in turn, reduce demands on staff. Furthermore, when staff are involved in environmental modifications there is an increased sense of control over working conditions. ❑ 
